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1. An Overview of Tickborne Infections in Pregnancy and Outcomes in the Newborn: The Need for 
Prospective Studies. 

Author(s): Lambert, John S 

Source: Frontiers in medicine; 2020; vol. 7 ; p. 72 

Publication Date: 2020 

Publication Type(s): Journal Article Review 

PubMedID: 32211414 

Available  at Frontiers in medicine -  from Europe PubMed Central - Open Access  

Available  at Frontiers in medicine -  from Unpaywall  

Abstract:Tick-borne infections are an ever-increasing issue internationally, many factors contribute 
to this including a changing climate. Pregnant women represent the single largest vulnerable group 
in populations due to a relative immune deficiency status. Infections in pregnant women have the 
added gravity of potential infection in the developing fetus which may have catastrophic 
consequences including death in-utero or lifelong debilitation. Currently there is a paucity of data 
surrounding tick-borne infections in pregnancy and long-term outcomes for mother and infant for 
conditions like Lyme disease and co-infections. At present there are no established international 
surveillance systems to identify and gain understanding of these infections in pregnancy. 
Furthermore, the removal of Congenital Lyme Disease from ICD-11 codes hampers dialogue and 
characterization of borreliosis in pregnancy and stifles future developments of this understudied 
domain. This review makes the case for further study and re-opening a dialogue of tick-borne 
infections in pregnancy. 
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2. Committee Opinion No. 399: Management of Tick Bites and Lyme Disease During Pregnancy. 

Author(s): Smith, Graeme N; Moore, Kieran M; Hatchette, Todd F; Nicholson, Jennifer; Bowie, 
William; Langley, Joanne M 

Source: Journal of obstetrics and gynaecology Canada : JOGC = Journal d'obstetrique et gynecologie 
du Canada : JOGC; May 2020; vol. 42 (no. 5); p. 644-653 

Publication Date: May 2020 

Publication Type(s): Practice Guideline 

PubMedID: 32414479 

Abstract:OBJECTIVELyme disease is an emerging infection in Canada caused by the bacterium 
belonging to the Borrelia burgdorferi sensu lato species complex, which is transmitted via the bite of 
an infected blacklegged tick. Populations of blacklegged ticks continue to expand and are now 
established in different regions in Canada. It usually takes more than 24 hours of tick attachment to 
transfer B. burgdorferi to a human. The diagnosis of early localized Lyme disease is made by clinical 
assessment, as laboratory tests are not reliable at this stage. Most patients with early localized Lyme 
disease will present with a skin lesion (i.e., erythema migrans) expanding from the tick bite site 
and/or non-specific "influenza-like" symptoms (e.g., arthralgia, myalgia, and fever). Signs and 
symptoms may occur from between 3 and 30 days following the tick bite. The care of pregnant 
patients with a tick bite or suspected Lyme disease should be managed similarly to non-pregnant 
adults, including the consideration of antibiotics for prophylaxis and treatment. The primary 
objective of this committee opinion is to inform practitioners about Lyme disease and provide an 
approach to managing the care of pregnant women who may have been infected via a blacklegged 
tick bite.INTENDED USERSHealth care providers who care for pregnant women or women of 
reproductive age.TARGET POPULATIONWomen of reproductive age.EVIDENCEIn November 2018, 
Medline, EMBASE, PubMed, and CENTRAL databases were searched for 2 main categories: (1) Lyme 
disease and (2) other tick-borne diseases. Because the main focus was Lyme disease, and 
considering the limited number of the articles, no further filters were applied for publication time or 
type of study. For other tick-borne diseases, the results were restricted to a publication date within 
the last 10 years (2008-2018). The search terms were developed using MeSH terms and keywords 
including Lyme Disease, Pregnancy, Pregnant Women, Pregnancy Complications, Ehrlichiosis, 
Anaplasmosis, Rocky Mountain Spotted Fever, Babesiosis, Tularemia, Powassan Virus, Encephalitis 
Viruses, Tick-Borne, Tick-Borne Diseases, Colorado Tick Fever, Q Fever, Relapsing Fever, and 
Southern Tick-Associated Rash Illness. All articles on Lyme disease and other tick-borne diseases with 
a target population of pregnant women were included; other groups and populations were 
excluded.VALIDATION METHODSThe content and recommendations of this committee opinion were 
drafted and agreed upon by the authors. The Board of Directors of the Society of Obstetricians and 
Gynaecologists of Canada approved the final draft for publication. 
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3. Overview on the treatment of Lyme disease in pregnancy. 

Author(s): Conforti, Claudio; Vezzoni, Roberta; Retrosi, Chiara; Longone, Michela; Corneli, Paola; 
Magaton Rizzi, Giovanni; Nan, Katiuscia; Di Meo, Nicola; Zalaudek, Iris 

Source: Giornale italiano di dermatologia e venereologia : organo ufficiale, Societa italiana di 
dermatologia e sifilografia; Apr 2020; vol. 155 (no. 2); p. 220-222 

Publication Date: Apr 2020 

Publication Type(s): Journal Article 

PubMedID: 31210468 

Abstract:Lyme disease is a tick-borne illness, which is typically caused by Borrelia Burgdoferi. Over 
time, a typical Borreliosis skin reaction takes shape, i.e. the formation of an annular erythema that 
tends to expand centrifugally with erythematous edges whose diameter can reach up to 20 cm. The 
symptoms of Lyme disease are not only cutaneous but there may be a systemic involvement. 
Obviously, this disease can also affect pregnant women and for this reason this review aims to 
summarize the main ways of treatment to avoid worsening of the clinical condition in the mother 
and an eventual, albeit rare, involvement of the fetus. 
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4. Pregnancy complicated with lyme disease 

Author(s): Szymik M.; Rybak-Krzyszkowska M.; Richter B.; Kotlinska A.; Jaworowski A.; Kaim I.; Huras 
H.; Szymik K. 

Source: Ginekologia i PoloznictwoGinekologia i Poloznictwo; 2019; vol. 52 (no. 2); p. 23-27 

Publication Date: 2019 

Publication Type(s): Review 

Abstract:A growing incidence of Lyme disease in pregnant women makes it necessary to implement 
adequate management in these cases. The fact that there are only few studies on this problem 
forces us to broaden our knowledge in this area on a constant basis. Lyme disease is caused by the 
Borrelia burgdorferi sensu lato genus. In Europe and in Poland, the most common are Borrelia 
burgdorferi, garinii and afzelii types. Their reservoirs are wild animals and rodents, and they are 
transmitted with ticks of the Ixodes Ricinus genus. Since Lyme disease is similar to other conditions, 
differential diagnosis may sometimes be challenging. The medical history collected from patients as 
well as the clinical picture with expanding rash and concomitant fatigue and flu-like symptoms 
should be the basis for the diagnosis. In later stages, neurological and cardiological symptoms are 
usually predominant. In Lyme disease, both guidelines and various authors recommend antibiotic 
therapy. This treatment can be safe both in pregnant and breast-feeding women. To date, there is 
no evidence that would clearly show a relationship between Borrelia invasion on the fetus and 
unfavorable pregnancy course or fetal complications in the form of defects. The article presents 
diagnostic and therapeutic management in pregnant women with Lyme disease, and describes 
appropriate prophylaxis to be implemented in this group of patients.Copyright © GinPolMedProject. 
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5. A systematic review on the impact of gestational Lyme disease in humans on the fetus and 
newborn. 

Author(s): Waddell, Lisa A; Greig, Judy; Lindsay, L Robbin; Hinckley, Alison F; Ogden, Nicholas H 

Source: PloS one; 2018; vol. 13 (no. 11); p. e0207067 

Publication Date: 2018 

Publication Type(s): Journal Article Systematic Review 

PubMedID: 30419059 

Available  at PloS one -  from Europe PubMed Central - Open Access  

Available  at PloS one -  from Public Library of Science (PLoS)  

Available  at PloS one -  from ProQuest (Health Research Premium) - NHS Version  

Available  at PloS one -  from EBSCO (MEDLINE Complete)  

Available  at PloS one -  from Unpaywall  

Abstract:Lyme disease (LD), caused by bacteria of the Borrelia burgdorferi sensu lato species 
complex, is the most common vector-borne disease in North America and Europe. A systematic 
review (SR) was conducted to summarize the global literature on adverse birth outcomes associated 
with gestational LD in humans. The SR followed an a priori protocol of pretested screening, risk of 
bias, and data extraction forms. Data were summarized descriptively and random effects meta-
analysis (MA) was used where appropriate. The SR identified 45 relevant studies, 29 describing 59 
cases reported as gestational LD in the United States, Europe, and Asia (1969-2017). Adverse birth 
outcomes included spontaneous miscarriage or fetal death (n = 12), newborn death (n = 8), and 
newborns with an abnormal outcome (e.g. hyperbilirubinemia, respiratory distress and syndactyly) 
at birth (n = 16). Only one report provided a full case description (clinical manifestations in the 
mother, negative outcome for the child, and laboratory detection of B. burgdorferi in the child) that 
provides some evidence for vertical transmission of B. burgdorferi that has negative consequences 
for the fetus. The results of 17 epidemiological studies are included in this SR. Prevalence of adverse 
birth outcomes in an exposed population (defined by the authors as: gestational LD, history of LD, 
tick bites or residence in an endemic area) was compared to that in an unexposed population in 
eight studies and no difference was reported. A meta-analysis of nine studies showed significantly 
fewer adverse birth outcomes in women reported to have been treated for gestational LD (11%, 
95%CI 7-16) compared to those who were not treated during pregnancy (50%, 95%CI 30-70) 
providing indirect evidence of an association between gestational LD and adverse birth outcomes. 
Other risk factors investigated; trimester of exposure, length of LD during pregnancy, acute vs. 
disseminated LD at diagnosis, and symptomatic LD vs. seropositive women with no LD symptoms 
during pregnancy were not significantly associated with adverse birth outcomes. This SR summarizes 
evidence from case studies that provide some limited evidence for transplacental transmission of B. 
burgdorferi. There was inconsistent evidence for adverse birth outcomes of gestational LD in the 
epidemiological research, and uncommon adverse outcomes for the fetus may occur as a 
consequence of gestational LD. The global evidence does not fully characterize the potential impact 
of gestational LD, and future research that addresses the knowledge gaps may change the findings in 
this SR. Given the current evidence; prompt diagnosis and treatment of LD during pregnancy is 
recommended. 
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6. Congenital Babesiosis After Maternal Infection With Borrelia burgdorferi and Babesia microti. 

Author(s): Saetre, Kirsten; Godhwani, Neetu; Maria, Mazen; Patel, Darshan; Wang, Guiqing; Li, Karl I; 
Wormser, Gary P; Nolan, Sheila M 

Source: Journal of the Pediatric Infectious Diseases Society; Feb 2018; vol. 7 (no. 1); p. e1 

Publication Date: Feb 2018 

Publication Type(s): Journal Article 

PubMedID: 28992325 

Available  at Journal of the Pediatric Infectious Diseases Society -  from Oxford Journals - Medicine  

Available  at Journal of the Pediatric Infectious Diseases Society -  from HighWire - Free Full Text  

Available  at Journal of the Pediatric Infectious Diseases Society -  from Unpaywall  

Abstract:We describe the cases of 2 infants with congenital babesiosis born to mothers with 
prepartum Lyme disease and subclinical Babesia microti infection. The infants both developed 
anemia, neutropenia, and thrombocytopenia, and 1 infant required red blood cell transfusion. Both 
infants recovered with treatment. Additional studies are warranted to define the optimal 
management strategy for pregnant women with early Lyme disease in geographic areas in which B 
microti infection is endemic. 
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7. Skin infections in pregnancy 

Author(s): Mullegger R.R.; Haring N.S.; Glatz M. 

Source: Clinics in DermatologyClinics in Dermatology; May 2016; vol. 34 (no. 3); p. 368-377 

Publication Date: May 2016 

Publication Type(s): Article 

PubMedID: 27265075 

Abstract:A wide array of infectious diseases can occur in pregnancy. Their acquisition, clinical 
presentation, and course during gestation may be altered due to an impairment of the maternal 
cellular immunity. Some infectious diseases can lead to serious consequences for the mother or the 
offspring, including congenital malformations. This review describes in detail the clinical 
presentation, course, management, and associated maternal and fetal risks of selected viral 
(varicella-zoster virus infections, condylomata acuminata), fungal (candida vulvovaginitis), bacterial 
(Lyme borreliosis), and parasitic (scabies) infections. The treatment options are critically reviewed. 
First-line therapies include acyclovir and varicella-zoster virus immunoglobulin for varicella-zoster 
virus infections, surgical modalities for genital warts, topical clotrimazole and oral fluconazole for 
Candida vulvovaginitis, amoxicillin and cefuroxime for Lyme borreliosis, and permethrin for scabies. 
A synopsis of maternal and fetal risks of other important infections is also included.Copyright © 
2016 Elsevier Inc. 
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Source: MD advisor : a journal for New Jersey medical community; Dec 2014; vol. 7 (no. 1); p. 24-27 

Publication Date: Dec 2014 

Publication Type(s): Article 
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Available  at MD advisor : a journal for New Jersey medical community -  from EBSCO (MEDLINE 
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9. Babesiosis in pregnancy 

Author(s): Luckett R.; Rodriguez W.; Katz D. 

Source: Obstetrics and GynecologyObstetrics and Gynecology; Aug 2014; vol. 124 (no. 2); p. 419-422 

Publication Date: Aug 2014 

Publication Type(s): Article 

PubMedID: 25004307 
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Abstract:BACKGROUND: Babesiosis is an emerging infectious disease caused by a tick-borne parasite 
that infects red blood cells. Pregnancy is a relatively immunocompromised state that can underlie 
severe manifestations of parasitic disease. CASE: A healthy primiparous patient in the second 
trimester developed nonspecific symptoms after a tick bite. Evaluation by obstetrics, primary care, 
and neurology over 4 weeks yielded diagnoses of Lyme disease, upper respiratory infection, 
migraine, and medication overuse headache. Babesiosis was diagnosed only after she became 
acutely ill with hemolysis. She was treated with standard antibiotics and had an uncomplicated 
pregnancy and healthy newborn. CONCLUSION(S): Diagnosis of babesiosis in pregnancy requires a 
high index of suspicion to ensure early treatment and optimal pregnancy outcomes. © 2014 by The 
American College of Obstetricians and Gynecologists. Published by Lippincott Williams & Wilkins. 
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10. Arthropod-borne bacterial diseases in pregnancy 

Author(s): Dotters-Katz S.K.; Kuller J.; Heine R.P. 

Source: Obstetrical and Gynecological Survey; Sep 2013; vol. 68 (no. 9); p. 635-649 

Publication Date: Sep 2013 

Publication Type(s): Article 

PubMedID: 25102120 
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Abstract:Arthropod-borne bacterial diseases affect more than 25,000 Americans every year and 
thousands more around the world. These infections present a diagnostic dilemma for clinicians 
because they mimic many other pathologic conditions and are often low on or absent from the 
differential diagnosis list. Diagnosis is particularly challenging during pregnancy, as these infections 
may mimic common pregnancy-specific conditions, such as typical and atypical preeclampsia, or 
symptoms of pregnancy itself. Concerns regarding the safety in pregnancy of some indicated 
antibiotics add a therapeutic challenge for the prescriber, requiring knowledge of alternative 
therapeutic options for many arthropod-borne bacterial diseases. Physicians, especially those in 
endemic areas, must keep this class of infections in mind, particularly when the presentation does 
not appear classic for more commonly seen conditions. This article discusses presentation, diagnosis, 
and treatment of the most common of these arthropod-borne bacterial diseases, including Lyme 
disease, Rocky Mountain spotted fever, tick-borne relapsing fever, typhus, plague, cat-scratch 
disease, and Carrion disease. TARGET AUDIENCE: Obstetricians and gynecologists, family physicians, 
emergency medicine physicians, nurse midwives LEARNING OBJECTIVES: After completing this CME 
activity, physicians should be better able to identify the various arthropod vectors of bacterial 
infections, compare the risks and benefits associated with common antibiotics used to treat 
arthropod-borne bacterial infections in pregnancy, identify the specific effects of certain arthropod-
borne bacterial infections on the gravid female/her placenta/her fetus, and manage and treat 
pregnant women with these infections. Copyright © 2013 by Lippincott Williams & Wilkins. 
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11. Management of tick bites and lyme disease during pregnancy. 

Author(s): Smith, Graeme N; Gemmill, Ian; Moore, Kieran M 

Source: Journal of obstetrics and gynaecology Canada : JOGC = Journal d'obstetrique et gynecologie 
du Canada : JOGC; Nov 2012; vol. 34 (no. 11); p. 1087-1091 

Publication Date: Nov 2012 

Publication Type(s): Journal Article 

PubMedID: 23231847 

Abstract:Lyme disease results from the bite of a black-legged tick, populations of which have now 
become established in parts of Nova Scotia, southeastern Quebec, southern Ontario from the 
Thousand Islands through the geographic regions on the north shore of Lake Ontario and Lake Erie, 
southeastern Manitoba, and British Columbia's Lower Mainland, Fraser Valley, and Vancouver 
Island. It takes more than 24 hours of attachment to transfer the spirochete Borrelia burgdorferi to 
the bitten animal or human. The diagnosis of Lyme disease is primarily clinical, with early Lyme 
disease characterized by a skin lesion (erythema migrans, a bull's-eye rash), which expands out from 
the site of the tick bite, and is often accompanied by influenza-like symptoms, arthralgia, myalgia, 
and fever. These signs and symptoms can present anywhere from three to 30 days after the tick bite. 
The management of pregnant women with a tick bite or suspected Lyme disease should be similar to 
that of non-pregnant adults, except that doxycyline, the first line antibiotic of choice, should not be 
used in pregnant women because of risk of permanent tooth discolouration and possible impact on 
bone formation in the fetus. An algorithm for the management of tick bites in pregnancy is 
presented. Clinical, serological, and epidemiological studies have all failed to demonstrate a causal 
association between infection with B. burgdorferi and any adverse pregnancy outcomes regardless 
of whether maternal exposure occurs before conception or during pregnancy itself. 
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Publication Date: Jul 2011 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article Review 

PubMedID: 20925520 

Available  at Vector borne and zoonotic diseases (Larchmont, N.Y.) -  from Unpaywall  

Abstract:Little is known regarding the possible harmful effects of Borrelia infections in pregnancy, 
since such a risk analysis is difficult to perform. Transplacental transmission of Borrelia burgdorferi 
has been documented in several animal studies. Therefore, it had been thought that fetal infection 
and teratogenicity was possible from B. burgdorferi, especially considering the similarities between 
Lyme borreliosis and syphilis. However, several clinical, serological, and epidemiological studies have 
failed to confirm a causal association between B. burgdorferi infection and a pregnancy adverse 
outcome. Moreover, there have been no reported cases of transmission of Borrelia via breast milk. 
However, the therapeutic approach to pregnant women with Lyme disease should be antibiotic 
treatment, according to the clinical manifestation and the timing of the tick bite. An effective vaccine 
is not yet available and the prevention of Lyme borreliosis depends on public and physician 
education, and appropriate antibiotic therapy during pregnancy. 
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Publication Date: Jun 2010 
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Abstract:BACKGROUNDThere is disagreement regarding whether Lyme borreliosis is associated with 
adverse pregnancy outcome.METHODSWe performed a review of the data from 95 women with 
Lyme borreliosis during pregnancy, evaluated at the Center for Tick-borne Diseases, Budapest over 
the past 22 years.RESULTSTreatment was administered parenterally to 66 (69.5%) women and orally 
to 19 (20%). Infection remained untreated in 10 (10.5%) pregnancies. Adverse outcomes were seen 
in 8/66 (12.1%) parentally treated women, 6/19 (31.6%) orally treated women, and 6/10 (60%) 
untreated women. In comparison to patients treated with antibiotics, untreated women had a 
significantly higher risk of adverse pregnancy outcome (odds ratio (OR) 7.61, p=0.004). While 
mothers treated orally had an increased chance (OR 3.35) of having an adverse outcome compared 
to those treated parenterally, this difference was not statistically significant (p=0.052). Erythema 
migrans did not resolve by the end of the first antibiotic course in 17 patients. Adverse pregnancy 
outcome was more frequent among these 'slow responder' mothers (OR 2.69), but this was not 
statistically significant (p=0.1425) . Loss of the pregnancy (n=7) and cavernous hemangioma (n=4) 
were the most prevalent adverse outcomes in our series. The other complications were 
heterogeneous.CONCLUSIONOur results indicate that an untreated maternal Borrelia burgdorferi s.l. 
infection may be associated with an adverse outcome, although bacterial invasion of the fetus 
cannot be proven. It appears that a specific syndrome representing 'congenital Lyme borreliosis' is 
unlikely. 
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14. How do I manage tick bites and Lyme borreliosis in pregnant women? 

Author(s): Maraspin, Vera; Strle, Franc 

Source: Current problems in dermatology; 2009; vol. 37 ; p. 183-190 

Publication Date: 2009 

Publication Type(s): Journal Article 

PubMedID: 19367103 

Abstract:In this report, we present basic data pertinent to the current understanding of borrelial 
infection in pregnancy, and propose a rationale for the management of Lyme borreliosis in pregnant 
women. We advocate early detection of attached ticks and their prompt removal. We do not 
recommend the use of prophylactic antibiotics in pregnant women but support the 'wait and watch' 
strategy, including early treatment with antibiotics if signs/symptoms of the disease arise. We 
encourage the approach that antibiotic treatment of pregnant patients is restricted to those having a 
reliable clinical diagnosis of Lyme borreliosis, and propose intravenous antibiotic treatment with 
penicillin, or preferably ceftriaxone 2 g daily for 14 days, not only for patients with early 
disseminated disease but also for those with solitary erythema migrans. 
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15. Syphilis and borreliosis during pregnancy. 

Author(s): Hercogova, J; Vanousova, D 
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Publication Date: 2008 

Publication Type(s): Journal Article Review 

PubMedID: 18564251 

Available  at Dermatologic therapy -  from Wiley Online Library  

Available  at Dermatologic therapy -  from EBSCO (MEDLINE Complete)  

Abstract:Syphilis and lyme borreliosis have similar etiologic, clinical, and epidemiologic 
characteristics. Both are multisystem infectious disorders spread worldwide. Their clinical course can 
be divided into three stages and as to spirochetal origin, antibiotic therapy is similar too. 
Taxonomical relationship of Treponema and Borrelia could explain also congenital manifestations 
well-known in syphilis, and suggested in borreliosis. Therapy of pregnant women with syphilis and 
lyme borreliosis should follow the same strategy. 
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Author(s): Walsh, Colin A; Mayer, Elizabeth W; Baxi, Laxmi V 

Source: Obstetrical & gynecological survey; Jan 2007; vol. 62 (no. 1); p. 41-50 

Publication Date: Jan 2007 

Publication Type(s): Case Reports Journal Article Review 

PubMedID: 17176487 

Available  at Obstetrical & gynecological survey -  from Ovid (LWW Total Access Collection 2019 - 
with Neurology)  

Abstract:UNLABELLEDLyme disease is the most common vector-borne disease in the United States. 
A number of other spirochetal diseases, if contracted in pregnancy, have been shown to cause fetal 
harm and there is concern over a similar effect with gestational borreliosis. Previously published 
individual case reports have suggested a possible association between gestational borreliosis and 
adverse pregnancy outcome; however, no specific pattern of teratogenicity has been shown, and a 
causal relationship has never been proven. In addition, larger epidemiological and serological series 
have consistently failed to demonstrate an increased risk to pregnant women who develop Lyme 
disease if they receive appropriate antimicrobial therapy. We describe a favorable outcome in a 42-
year-old woman who developed Lyme disease in the third trimester and was treated with a full 
course of oral amoxicillin. In addition, we offer a review of the relevant literature regarding Lyme 
disease and pregnancy. The appropriate investigation and management of a woman with gestational 
borreliosis are discussed.TARGET AUDIENCEObstetricians & Gynecologists, Family 
Physicians.LEARNING OBJECTIVESAfter completion of this article, the reader should be able to recall 
that Lyme disease is not an uncommon disease during pregnancy and can occur in states outside of 
the Northeast, explain that the diagnosis is made clinically and may be confirmed by laboratory 
tests, state that treatment is recommended during pregnancy, and summarize that there is no 
consistent data of adverse fetal effects even though the placenta is infected. 
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Abstract:We reviewed the world literature concerning the reproductive effects of Lyme disease (LD). 
Borrelia burgdorferi, which is the etiology of LD, is a spirochete and, as such, may share the potential 
for causing fetal infection, which may occur in the setting of maternal spirochetemia. Information 
concerning the effects of gestational LD derives from case reports and series, epidemiologic studies, 
and experimental animal models. Although provocative, these studies fail to define a characteristic 
teratogenic effect. However, skin and cardiac involvement have predominated in some reports. 
Pregnancy wastage has been suggested primarily by animal studies. Gestational LD appears to be 
associated with a low risk of adverse pregnancy outcome, particularly with appropriated antibiotic 
therapy. Suggestions for management of clinical situations are presented. 
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Abstract:The medical history of a pregnant woman in whom the initial pattern of complaints 
suggested hyperemesis gravidarum is described. After about 18 days the patient developed left 
facial palsy. Repeated tests eventually confirmed the diagnosis of neuroborreliosis. The problems 
concerning diagnostics, therapy and the possible complications of Lyme borreliosis during gestation 
are described. Copyright (C) 2000 Elsevier Science Ireland Ltd. 
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Abstract:OBJECTIVEThe purpose of this study was to determine whether maternal Lyme disease 
increases the risk of congenital heart defect.STUDY DESIGNThis retrospective case-control study was 
carried out at a medical center in a suburban area where Lyme disease is endemic. Case patients 
comprised 796 children with a diagnosis of congenital cardiac anomaly. Control subjects comprised 
704 children without cardiac defects selected from the records of the same pediatric cardiology 
service. Maternal histories were obtained through a mailed questionnaire survey. Unconditional 
logistic regression analyses examined the relationship between a history of preconception and 
prenatal clinical Lyme disease or tick bite and case or control status.RESULTSThere was no 
association between congenital heart defect and maternal tick bite (adjusted odds ratio 1.1, 95% 
confidence interval 0.5-2.5) or maternal Lyme disease within 3 months of conception or during 
pregnancy (adjusted odds ratio 0.9; 95% confidence interval 0.2-3.6).CONCLUSIONA woman who has 
been bitten by a tick or is treated for Lyme disease during or before pregnancy is not at increased 
risk for giving birth to a child with a congenital heart defect. 
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Abstract:There has been great concern in the past regarding the possible fetal infection and 
teratogenicity from Lyme disease contracted during pregnancy because of the similarities of disease 
caused by Borrelia burgdorferi to syphilis. Although the initial retrospective case reports were 
alarming, more recent prospective data have been reassuring. This article reviews the evidence that 
currently supports the assurance of the benign nature of this infection with respect to the fetus. 
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Abstract:Lyme disease is the most commonly transmitted vector-borne disease in the United States, 
with many regions of the country at risk. Like other spirochete-borne infections, Lyme disease 
progresses in stages, making diagnosis in the early stages of the illness and prompt treatment 
important for cure. An early diagnosis is made difficult by the less-than-ideal serologic tests and the 
varied clinical presentations of the disease. Although Lyme disease has been reported in pregnancy, 
the transmission rate to the fetus and potential harmful effects are largely unknown. This review 
discusses the diagnosis, clinical course, and treatment of Lyme disease with an emphasis on the 
pregnant patient. 

Database: Medline 

 

 

 

 

 

 

http://europepmc.org/search?query=(DOI:10.1155/S1064744995000755)
https://doi.org/10.1155/s1064744995000755


23. Maternal Lyme disease and congenital malformations: a cord blood serosurvey in endemic and 
control areas. 

Author(s): Williams, C L; Strobino, B; Weinstein, A; Spierling, P; Medici, F 

Source: Paediatric and perinatal epidemiology; Jul 1995; vol. 9 (no. 3); p. 320-330 

Publication Date: Jul 1995 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 7479280 

Abstract:This report describes a cohort study of over 5000 infants and their mothers who 
participated in a cord blood serosurvey designed to examine the relationship between maternal 
exposure to Lyme disease and adverse pregnancy outcome. Based on serology and reported clinical 
history, mothers of infants in an endemic hospital cohort are 5 to 20 times more likely to have been 
exposed to B. burgdorferi as compared with mothers of infants in a control hospital cohort. The 
incidence of total congenital malformations was not significantly different in the endemic cohort 
compared with the control cohort, but the rate of cardiac malformations was significantly higher in 
the endemic cohort [odds ratio (OR) 2.40; 95% confidence interval (CI) 1.25, 4.59] and the 
frequencies of certain minor malformations (haemangiomas, polydactyly, and hydrocele), were 
significantly increased in the control group. Demographic variations could only account for 
differences in the frequency of polydactyly. Within the endemic cohort, there were no differences in 
the rate of major or minor malformations or mean birthweight by category of possible maternal 
exposure to Lyme disease or cord blood serology. The disparity between observations at the 
population and individual levels requires further investigation. The absence of association at the 
individual level in the endemic area could be because of the small number of women who were 
actually exposed either in terms of serology or clinical history. The reason for the findings at the 
population level is not known but could be because of artifact or population differences. 
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Abstract:To determine the prevalence of clinically significant nervous system disease attributable to 
transplacental transmission of Borrelia burgdorferi, we surveyed neurologists in areas of the United 
States in which Lyme disease is endemic (i.e., Massachusetts, Rhode Island, Connecticut, New York, 
New Jersey, Wisconsin, and Minnesota). Overall, 162 of the 176 (92%) pediatric neurologists 
contacted responded to the survey with a range of 90-100% in the different geographic areas. One 
pediatric neurologist was following 3 children who were labeled as having "congenital Lyme 
disease," but none of the 3 met our case definition. None of the other pediatric neurologists 
surveyed had ever seen a child whose mother had been diagnosed as having Lyme disease during 
pregnancy. Similarly, none of the 37 adult neurologists in Connecticut surveyed had ever seen a child 
whose mother had been diagnosed as having had Lyme disease during pregnancy. We conclude that 
congenital neuroborreliosis is either not occurring or is occurring at an extremely low rate in areas 
endemic for Lyme disease. 
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Abstract:OBJECTIVEThe purpose of the study was to determine if prenatal exposure to Lyme disease 
was associated with an increased risk of adverse pregnancy outcome.STUDY DESIGNApproximately 
2000 Westchester County, New York, women completed questionnaires and had sera tested for 
antibody to Borrelia burgdorferi at their first prenatal visit and at delivery. Fetal death, birth weight, 
length of gestation at delivery, and congenital malformations were examined in relation to maternal 
Lyme disease exposure before and during pregnancy.RESULTSMaternal Lyme disease or an increased 
risk of exposure to Lyme disease was not associated with fetal death, decreased birth weight, or 
length of gestation at delivery. Tick bites or Lyme disease around the time of conception was not 
associated with congenital malformations. Tick bites within 3 years preceding conception were 
significantly associated with congenital malformations, but this could have reflected reporting 
differences between exposed and unexposed women.CONCLUSIONSMaternal exposure to Lyme 
disease before conception or during pregnancy is not associated with fetal death, prematurity, or 
congenital malformations taken as a whole. We have not ruled out the possibility that exposure to 
Lyme disease as defined by maternal history increases the risk of specific malformations or has an 
effect if it is not treated. We have insufficient numbers of women who were seropositive at their 
first prenatal visit to determine if this subgroup of exposed women are at a moderately increased 
risk of having a child with a congenital abnormality. The low frequency of seroconversion at delivery 
in this endemic area suggests that preventive measures are being taken by obstetricians and 
patients. 
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Abstract:Lyme disease, caused by infection with Borrelia burgdorferi, can affect those exposed to a 
vector tick. Pregnant women are no exception, and such infection places the fetus at risk. It is 
particularly important to recognize the disease early so that effective therapy may be instituted. 
Although the present patient had a favorable outcome, not all do. Clinical diagnosis is especially 
important since conventional laboratory tests may be inadequate or require lengthy periods of time 
before a positive result occurs. The dermatologic sign of Lyme disease, erythema migrans, although 
occurring in only 50 percent of cases, is likely to be the most important diagnostic sign. 
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Abstract:Great diversity of clinical expression of signs and symptoms of gestational Lyme borreliosis 
parallels the diversity of prenatal syphilis. It is documented that transplacental transmission of the 
spirochete from mother to fetus is possible. Further research is necessary to investigate possible 
teratogenic effect that might occur if the spirochete reaches the fetus during the period of 
organogenesis. Autopsy and clinical studies have associated gestational Lyme borreliosis with 
various medical problems including fetal death, hydrocephalus, cardiovascular anomalies, neonatal 
respiratory distress, hyperbilirubinemia, intrauterine growth retardation, cortical blindness, sudden 
infant death syndrome, and maternal toxemia of pregnancy. Whether any or all of these associations 
are coincidentally or causally related remains to be clarified by further investigation. It is my 
expectation that the spectrum of gestational Lyme borreliosis will expand into many of the clinical 
domains of prenatal syphilis. 
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Abstract:Lyme disease is an increasingly recognized tick-borne illness caused by a spirochete, 
Borrelia burgdorferi. Because the etiologic agent of Lyme disease is a spirochete, there has been 
concern about the effect of maternal Lyme disease on pregnancy outcome. We reviewed cases of 
Lyme disease in pregnant women who were identified before knowledge of the pregnancy 
outcomes. Nineteen cases were identified with onset between 1976 and 1984. Eight of the women 
were affected during the first trimester, seven during the second trimester, and two during the third 
trimester; in two, the trimester of onset was unknown. Thirteen received appropriate antibiotic 
therapy for Lyme disease. Of the 19 pregnancies, five had adverse outcomes, including syndactyly, 
cortical blindness, intrauterine fetal death, prematurity, and rash in the newborn. Adverse outcomes 
occurred in cases with infection during each of the trimesters. Although B burgdorferi could not be 
implicated directly in any of the adverse outcomes, the frequency of such outcomes warrants 
further surveillance and studies of pregnant women with Lyme disease. 
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